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INTRODUCTION

The bull trout, Salvelinus confluentus (Suckley) has the
distinction of be.:.ng Nevada's only native char. bue to this
anomaly and its limited distribution in Nevada, the species has -
‘been given the status of a unigque game species in Nevada. The
Nevada Department of Wildlife's Policy Plan requires that a
fisheries management plan be prepared for the bull trout. This
plan will provide the basis for decision making concerning the bull
trout through evaluation of management alternatives to achieve
Department objectlves. This plan also identifies projects needlng
evaluation in future surveys.

TAXONOMY

The bull trout was recognized as a distinct species following
the presentation of morphological and distributional evidence
" favoring its separation from the Dolly Varden, Salvelinus malma
(Walbaum) . Until 1978, the Nevada population of bull trout was
believed to be Dolly Varden. Morphometric characteristics which
are most useful in separating S. confluentus from S$. malma are the
shape and size of the head wherein, the head of the bull trout is
broader and longer. Cavender (1978), provides a detailed account
of the taxonomic history and morphometric description of the bull
trout. The earliest published account of the Dolly Varden
{(considered to be bull trout as of 1978) in Nevada was made in 1952
(Miller and Morton, 1952).

DESCRIPTION

The bull trout is ollve—green to grayish along the back and
sides and appears somewhat washed out,»the back has pale yellow
spots and the sides have small but conspicuous whitish to reddish
spots; fins are fringed with yellow orange; and white leading edges
on margins of lower fins. The jaws are well developed, with strong
teeth (Moyle, 1976). The trunk tends to be slender and rounded
with only slight lateral: compress1on (Cavender, 1978). This trunk
shape tends to give the species.a’ sklnny appearance as compared to
the shape of other trout-spe01es.r «Thelack of wavy vermiculations
on the back of the bull trout. dlfferentlates it from the brook
trout :(Salvelinus . fontlnalls), and. the absence of any black
spotting clearly distinguishes: lt -as-.not being a rainbow trout
(Oncorhxnchus galgdne;;) or bgown trout (Oncorhgnchus trutta).

.....

Taxonomlsts find coloratlon and spottlng patterns of 1little
value in identifying a species, hence, they make use of describing,
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neasuring and/or counting body parts most of which are of no value
to the average angler who wants to know what kind of fish it is.
Meristic details identifying the bull trout as a separate species
are found in cavender, (1978). :

DISTRIBUTION

HISTORIC RANGE

The bull trout is distributed in a north-south belt along both
sides of the continental divide along the northern Rocky Mountain
and Cascade ranges of northwestern North America from lat -41°N to
lat 60°N or slightly beyond (Cavender, 1978) . In Nevada, the bull
trout has nevexr been. knpwn to occur outside the Jarbidge River
system.. However, it is conceivable that the species may have
historically been found throughout the major rivers. draining into
the Snake River system. cavender (1978) speculates that the
southern range of bull trout is retreating as it had in the
historic past due to the gradual change in climate and subsequent
loss of mountain glaciers and snowfields. The bull trout has been
extirpated from California where it was found only in the McCloud
River drainage (Rode, 1988).

CURRENT RANGE AND STATUS

A L N N e R e e e et

Bull trout have been collected during Departmental fish
population surveys from areas of the West Fork Jarbidge River, Jack
Creek and the East Fork Jarbic}gg,_.l_%_iv,er,,‘(Eiggl_;_‘e__,g)\. Angler caught
bull trout were reported from upper bave Creek in 1979. The
presence or absence of bull trout in other Jarbidge River
tributaries has not been documented satisfactorily through the very
1imited electrofishing and/or creel census surveys that have been
conducted to date (Table 1). Certain tributary streams can be
presumed not to be inhabited by bull trout because of their
extremely steep gradient. Removing from the list of streams those
with an overall/lowest reach having a- 12% or greater gradient,
- there remains the chance that the remaining permanent flow streams
harbor bull trout (Table 2). ' : '

Where bull trout have been found in the two forks of the
Jarbidge River, theix densities were generally low (Table 3).
Highest densities of bull trout in the West ‘Fork were sampled near
the upper.limit of fish distribution. Timited sampling in the East
Fork .-J.E hdicates low densities of bWll trout ‘throughout "its -length.
_ The average bull trout density for three areas 'sampled on the West
Fork .within the 1.5 mile section of stredm ‘BeéTow:the (two headwater
forks was 4.8 bull trout per 100mé. This density figure compares
with average densities of 0.5 (range of 0.#%=¥.0.6) "and-0:4 bull
trout per 100m? at stations~in the East Fork and a station in the

middle reach of the‘iWest Fork, respectively.
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LIFE HISTORY

No information is available on the bioclogy of the Nevada '’
‘populations of bull trout. Over its North American range, bull
trout populations are characterized as being fluvial (fish spend
their life in streams) or adfluvial (mature fish migrate from lakes
into streams .to. spawn and .resultant progeny rear for varying
amounts of time in streams prior to moving to a lake Or reservoir)..
Even fluvial trout may make spawning migrations into tributary
streams if conditions for spawning are not available where an adult
trout resides in a main river. Whether or not bull trout found in
the two forks of the Jarbidge River make use of adjacent
tributaries for spawning is not known. Bull ‘trout found in
tributary streams such as Jack and Dave creeks may represent

isolated resident populations or rearing populations of fluvial .-

spawners from the main rivers. A combination of. fiuvial/migratory
and fluvial/resident fish might best describe populations within
the Jarbidge River system. ' :

-
“t
#

REPRODUCTION Ll

§o
R

The bull trout is a fall spawner as are all species of the
genus Salvelinus. A combination of a shortening photo/period and
decreasing stream temperatures are likely cues for fall spawning
trout. Time of year for bull trout spawning varies from July
through November but more importantly, spawning commences when
maximum water temperatures drop below 48.2°F and octurs at water
temperatures between 41°‘F and 48.2°'F (Shepherd, -et.al., 1984 in
Rode, 1988). Adult bull trout spawn in their fourth or fifth year
(Moyle, 1976). Due to the low spawning temperature criteria, bull
trout preferred spawning sites would most. likely be in cold
headwater streams to which they have acces ... An angler was said to
have caught the Nevada State record. 22 in. bull trout near Sawmill
Creek on the West ForK after he observed it unsuccessfully trying
to ascend a natural barrier on July 9, 1985. No mg_r_x;,i_qn of mature,
ripe bull trout has been recorded during any_.of the surveys
.conducted in the Jarbidge rivers, thus, only generalities can be
‘discuss a the period spawning occurs. Suitable - water
Cemperatures In The Spmer mastiramiid octurs. | Sulfable vater

October.

Bull trout exhibit a strong homing instinct as do most
salmonids. Selected spawning areas in the Flathead River drainage
occurred in low gradient (1.6 - 1.7%), low velocity (less thah 2.0
ft/sec) reaches of larger, higher order tributaries (Fraley.et.al.,
1981). The above observations, taken with knowledge “of the
distribution of ‘spawning substrate along the West™ Fork; -may
indicate that bull trout utilize the middle reach of the West Fork
for spawning. Bull trout spawning and redd construction is not

4



unlike that of other trout. In fact, bull trout are known to
hybridize naturally with brook trout (Cavender, 1978).

Egg incubation occurs over the fall and winter period and bull
trout fry emerge from redds during the spring period. As is true -
‘for other trout, a silt-free redd promotes optimum egg to fry
survival. Low water temperatures during incubation are also a
requirement for optimum egg survival. :

" Water temperature-is also important in determining juvenile
pull trout distribution and densities. - In the Flathead River
drainage, bull trout juveniles were not found in reaches where
maximum readings exceeded 64.2°F and highest densities were found
in reaches where maximum temperatures were 56.6°F or less
(Shepherd, et.al., 1984 in Rode, 1988). Recorded water temperature
data in the West Fork indicates a maximum reading of 67.1°F and
temperatures above 56.6°F - beginning -in late June. through late
October at various locations of the middle reach. A temperature
reading of 69.8°F was recorded 7/30/70 at a point above Murphy's
Hot Springs located a few miles into Idaho.

Bull trout were found to be closely associated with cover. in
Flathead River tributary reaches but because bull trout densities
were generally low, a good model for predicting their abundance
could not be developed (Fraley, et.al., 1981). Moyle (1976) states
that bull trout prefer to live on the bottom in deep pools of
rivers and their larger tributary streams.

AGE _AND GROWTH

While bull trout commonly grow to trophy proportions in
northern lakes having an ample supply of forage fish, stream
dwelling individuals grow at a slower rate and attain smaller
sizes. Age and growth data for stream dwelling bull trout are
provided by Carlander (1969) and Fraley, et.al. (1981) (North and
Middle Forks of the Flathead River tributaries).

-

.TL. at_each-annulus (mm).

LOCATION T NO. - 1 2 3 4 5 6 7
Montana streams 360 81 145 224 333 401 366 424

Priest Lake, ID streans 38 66 104 142 =--— -TT eTT 7T

North Fork tribs, MT ~ ~ 93 80 -"116- 143 . i

Middle Fork tribs, MT 103 ° 64 - 104 138 —— o ——




Intexrior, high elevation and norxthern bull trout populations
are often stunted and do not exceed 305 mm (12 inches) in length
(Rode, 1988). Adfluvial populations generally attain the largest
size and their life span is normally 6 to 7 years, though older
fish are not uncommon (Simpson and Wallace, 1978). The largest &
known bull trout was caught in Pend Oreille Lake in 1949 and
weighed 32 pounds. '

) Fork length measurements of 12 bull trout captured from the

West Fork in fall, 1985, ranged from 1.4 inches (36émm) to 10.5
ITces (266mm) and averaged 4.9 inches (I24mm). An angler caught
Hull trout in the East Fofk was 12 _in. long while bull trout
harvested by others were from 5 to 7 in. Angler creeled bull trout
in the West Fork indicate fish from 6 to 12 in. were harvested.

FOOD HABITS

Examination of 35 juvenile bull trout stomachs from the
' Flathead River drainage indicated that mayflies were by far the
most important insect order in stomachs of both small (<110mm) and
large (>110mm) bull trout. Also important in the diet were the
orders of Diptera, Tricoptera and Plecoptera (Fraley et.al., 1981).
Kokanee Salmon (Oncorhynchus Kisutch) were the main food of lake
dwelling bull trout (Bjornn, 1957). The diet of bull trout over 10
inches (254mm) (TL) is primarily fish, including salmonid species
and their own (Moyle, 1976).

INTERRELATIONSHIPS WITH OTHER SEECIES

Bull trout populations in the Jarbidge River system are known NE R !
to cohabitat with rainbow trxout, mountain whitefish, mountain ;,,,et"'
sucker (Catastomous platyrhyrchus), and Paiute sculpin (Cottus
beldingi) . Rainbow trout are by far the dominant and most
widespread game fish in the drainage. In addition to the wild.

rainbow trout in the West Fork, an annual supplement of 3,000
catchable rainbow trout are stocked. gg;;’ ng_a 1985 surve bull
trout - dominated -the fish -catch: in. the West For o‘nTx af “the

uppermost staty, 2 prised 633.0of.the fish collected.
Iimited survey data in the East Fork suggests that rainbow trou
are also the dominant gamefish. - o -

. v . oot .. Fyl Soo, . - - . .
... Boag (1987) found littlerfeeding competition between. bull
trout and rainbow ‘trout in%Alberta streams. Juvenile bull’ trout
and westslope 'cutthroat-itrout.. (Oncorhynchus clarki) diéts. of
. aquatic insects were! similar:-in. the Flathead- River “drainage
(Fraley, 1981). The fact.that-the diet of cohabitating speciés is
similar or near identical :indicates.that, however else they may be
competing, they are not -competing -for food (Hynes, 1970) ., Both.
‘mayflies and caddis larvae were noted as being common or abundant
throughout the West Fork during the late summer period in 1985.
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HABITAT CHARACTERISTICS

As already mentioned, bull trout do best in cold waters (less
than 53.6°F) and have a low tolerance for warmer waters. This fact
‘alone may explain the current distribution of bull trout in Nevada.
No other Nevada drainages to the Snake River are as aptly
temperature suited for the bull trout than are the Jarbidge Rivers.
Highest densities of bull trout in the West Fork were associated
with a- near 1:1 pool-riffle ratio with high quality pools, well
vegetated and stable streambanks providing a good stream canopy,
and rocky substrate with minimal sedimentation. Many of the
unsurveyed tributary streams may provide adequate habitat to

support bull trout (Appendix 1).

SOCTOLOGICAL CONSIDERATIONS

IMPORTANCE OF THE BULL TROUT RESOURCE

Wwith the extirpation of California's only bull trout
population, Nevada's populations now represent the southern most
bull trout distribution in - the world. As a general rule,
populations living at the extremes of a species range are existing

in conditions that are less than optimal and are most vulnerahle
;g;_g&i_l;grt_igr_l_b environmental changes or sonme competitive
pressure (Behnke, 1979). It 1s important that Nevada's populations
of bull trout are provided a secure environment so they may provide
the public with the opportunity to catch or observe a unique native
species that is considered a glacial relict. The very presence of
bull trout in a water reflects on the near pristine nature of the

surrounding lands from which the cold, clear waters emanate.

. ANGLER HARVEST

Both forks of the Jarbidge River are popular fishing waters as
destinations for Nevada and California. anglers. Results of the
Nevada Department of Wildlife'10% annual -questionnaire for the
years 1985-87 (inclusive) show the: ast Fork to 4th or 5th
most fished stream in Elko County and the West Fork the Sth.ox 6th
most popular. On a statewide basis both waters are among the 100
most popular waters fished (lakes and” reservoirs included). The
1985-87, three-year average number of angler days expended on the
East Fork and West Fork was 1645and 1181, respectively. Harvest
estimates for the same period on’thélEast Fork and West Fork were
9328 fish and 4216 fish, respectively.  "Random ‘creel check data on.
the Eg_ﬁt:_‘l-'_agg during the 1970'sand~1980's indicates that rainbow
trout, bull trout and mountain whitefish comprised 94.7%, 3.5% and
1°8% of The fish harvested, respectively. =Likewise, in thHE P‘é’s‘f'
rainbow trout, 2% bull trout,

oCR the' creel was comprised of 9633
% mountain whitefish and b1rook during the 1960's thru the




T

_populations{) , P

80's. The -higher percentage of bull trout in the creel of East
Fork anglers compared to that of West Fork anglers is probably most hu*r
T

likely a result of the catches of hatchery rainbow andjm:EmL$£§§§
in addition to catches of wild fish in the West Fork. Eighty
percent of the bull trout examined in the creel were 7 to 9 inches:-

- (see below).

ﬂa;gest nggth_/(

STREAM SAMPLE § S" 6" 7" 8" g 1o 11v 1w
West Fork 29 1 8 6 o / 3 1 1

East Fork 6 1 5

River.system FITSt_spavn, thus, the harvested EiZ& Iinked With the
current angling pressure presents a scenaric of condérn for the K9~ _,
bull trout in Nevada. In streams having mixed salmonid v °
populations, angling is highly selective for bull trout (Allan,
1980 in Rode, 1988) and in many watérg§ théy are over-harvested. In

a fluvial population of the Muskeg River, Alberta, Boag (1987) in
Rode (1988), found that the majority of bull trout harvested by
anglers were immature fish less than five years old.

It is unknown at what length the bull trout in the Jaxbidge ..,/

MANAGEMENT PROGRAM

STATUS SUMMARY

The native bull trout of Nevada is relegated to the Jarbidge
River system and represents .the southern most occupied habitat of
the species. Department of Wi ife stream suxrvey data collected
on the West Fork of” the Jarbidge RIVED begifining il the T9sUTs
until 1985 indicates 1ittie change jn 5€atus of the Bull “trout.”
Critical bull trout habitat in the West Fork is locatéd niear the”
headwaters. Incomplete.creel. and electrofishing survey data have
also identified bull trout inhabiting the headwaters of Dave Creek
(EF drainage) and Jack Creek (WF drainage). There are an
additional 23 unsurveyed perennial tributaries encompassing 76.15
miles within the "drainage . 'that may contain more bull trout

As a glacial relect,-the bull trout requires cold, clear water

" within a stream containing good trout habitat. Just as thére is a

specific lack of knowledge of the life histary requirements of
isolated bull €rout  headwater populations throughout its known:
range, there is also a lack of knowledge on Nevada's populations.‘fyﬁd?'

Angler harvest of bull trout may be a primary factor in the low
. ot ek 20 Bt ™8 . g . e . -

— e [ -

L L v
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densities of.bull trout in the East and West forks of the Jarbidge
River. : '

OBJECTIVE

The primary objective of this management plan is to provide

‘direction for the future management of the bull trout within the

Jarbidge River system of Nevada so the species future is never in
jeopardy from man's actions. .

NAGEMENT ALTERNATIVES

MANAGEMENT ALTERNATIVED

1. No Action: If no further actions to delineate bull trout
, distribution and status, protect their environment, regulate

""" their harvest and understand their life history are taken,

then a gradual loss of both numbers aqq_pqgg;§pjpps of bull
trout can_be anticipated. ‘Everittially, the species’ could
Become_extirpated from Nevada. -

2. Regulatory Protection: Until further identification of
péxisting bull trout populations occurs, the species should be

W\s ~“given "sensitive species" status to bring attention to its

\

it very limited known distribution. As additional information is
' gathered the species could be classified as a protected
gamefish species or remain as a game species with or without
special regulations governing its take.

3. Expansion of Populations Back Into Historic Range: This
option could be utilized to reintroduce bull trout into barren
stream areas within their historic drainage. Priority for
introductions would be streams barren of trout and having
suitable habitat for bull trout. Stream reaches with natural

parriers would be given priority consideration.

4. Reintroduction of Pogulatioﬁs-After Eradication Projects for

Brook Trout Within Its Historic Range: Streams within the

Jarbidge River drainage would be tyreated to remove brook
trout, followed by a reintroduction of bull trout from Within

The Same Jarbidge River fork drainage.  These streams' should
have good habitat for bull trout propagation.

5. - i j ‘Habitat Inventory: Streams
within the Jarbidge River system would be inventoried through
the ongoing Nevada Interagency Stream Survey effort. - A
completed survey of each Wwater is needed to identify

additional bull trout“populgpibns_ahdiany stream/riparian
habitat concerns. ' o

6. Bull Trout Age, Growth ‘and Maturatiénistudies: . An
understanding of these basic aspects of the bull trout's_;iges
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hist - are needed to determine the impact of angler harvest
on the numbe spawners within thé Ea&t and West Forks of

the Jarbldge River.

Intensified Habltat Management Intensified watershed/riparian
management . may be needed to improve water ggalit\‘:x and_stream .

habitat to.improve [ 5 _t.;put populatz.on levels 1n individual
waters. . COoperatJ.ve efforts by land agencies, private
landowners. and the Department of Wildlife to_reestablish and
maintain watersheds in ‘good ecological condition is tantamount

to protecting bull trout.

SELECTED ALTERNATIVE

An evaluation of the management options indicates that the

only option not recommended is that of the "No Action" Alternative,
all other options are needed to insure that man's activities will
not jeopardize the future of the bull trout in Nevada.

PROGRAM IMPLEMENTATION

I.

Maintenance and Enhancement of Existing Bull Trout Populations
and Habitats.

I-1. Existing populations and habitats will be inventoried
through continuing efforts of the Interagency Cooperative
Stream. Survey Program. The direction of the Region II
Cooperative Stream Suxvey Team since 1988 _is to complete
stream survey work in_areas that are_scheméa -for 'USFS
qraz.tng alloi;mentmplan rev1s:.ons while methodlcally
completing the or:a.glnal comprehensive survey. Annual
stream survey accomplishments per team amounts to about
100 miles of stream, and there are 137 miles of perennial
stream in the Jarbidge. River system yet to be surveyed
(the West Fork was surveyed in 1985). Considering the
remoteness of many of the streams, the time required to
survey the entire system will be about two field seasons.
In the event that survey commitments by allotment needs
are fulfilled, survey effort should be prematurely
directed to the Jarbidge River systen.

I-2. Emphasis will be given/‘xrnanagement of riparian and stream
habitats within the Federally administered lands of the
Jarbidge River system through the 1land management
processes of each agency. Each land plan document will
be developed with watershed, adquatic, and riparian
habitat improvement and maintenance objectives stated.

I--3. Impact of angler harvest of bull trout will be evaluated
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II.

I-4.

STTerjage, growth and maturation studies_ are completed.
L study proposal will be written. Results of the study
will be used ¥o assess angler impacts to the bull trout
fishery. Specific regulations may bDe recommended
following impact assessment. Periodic fish population
inventories and/or angler creel studies may be required -

to determine impacts of recreational angling.

Non-native species introductions will not be allowed in
streans within the Jarbidge River system.. The future of
the current practice of stocking catchable rainbow trout
into the West Fork should be evaluated with -due
consideration given for the impacts planters and angling
pressure may be having on the bull trout population.

The bull trout should be given the. official de“s._jzgp_gtion

of a State sensitive species. The sensitive status would

"

stand until which time a better understanding of the
species distribution and status is known.

Reestablish the Bull Trout Within Suitable Waters of Its
Historic Range in the Snake River Basin.

II-1.The interagency cooperative stream survey effort may f£ind

that bull trout reside in other Snake River drainage
river basins besides the Jarbidge River system. This

' discovery could potentially open . the door for

establishment of bull trout populations in suitable
parren streams in other river basins as well as in the
Jarbidge River system. Barren streams may be precluded
from establishing a viable population until land managers
address watershed and/or riparian improvements necessary
for stream enhancement.
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PROGRAM TMPLEMENTATION SCHEDULE

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

I-1
Population Delineation X X X

I-2 .
Land Planning Process X X X X X X X X X X

I-3 _
Life History Study X X X

I-4
- Stocking Prohibition

Evaluation/Recommendation X X
Inmplement (if feasible) : X X X X X X
I-5
Designate Bull Trout as

State Sensitive Species X

I1-1 '
Barren Stream Introductions . X X X X

Eradication/Reintroductions o . o X X

i2



LITERATURE CITED

ALLAN, J.H., 1980. Life history notes on the Dolly Varden cChar.
; (Salvelinus malma) in the upper Clearwater River, Alberta.
Alberta Energy and Natural Resources, Red Deer, Alberta,

Canada.

BEHNKE, R.J. 1979. Monograph of the native trouts of the genus
Salmo of Western North America. Unpublished@ manuscript,
Department of Fish and Wildlife Biology, Colorado State
University, Fort Collins, Colorado. d

BJORNN, T.C. 1957. A survey of the fishery resources of Priest and
Upper Priest lakes and their. tributaries, Idaho. Idaho
Department of Fish and Game. Federal Aid Report F-24-R,
Boise, Idaho. .

CARLANDER, K.D. 1969. Handbook of Freshwater Fishery Biology,
Vvol.l. Iowa State University Press, Ames, Iowa. 752 pPp-.

CAVENDER, T.M. 1978. Taxonomy and distribution of the bull trout,
salvelinus confluentus (Suckley), from the American Northwest.
California Fish and Game 64 (3):139-174.

FRALEY, J., D. READ, AND P. GRAHAM. 1981. Flathead River Fishery
study: April 1981. Montana Department of Fish Wildlife and

Parks, Kalispell, Montana.

HYNES, H.B.N. 1970. The ecology of running waters. University of
Toronto Press. 555 pp. '

MILLER, R.R. and W. M. MORTON. 1952. First record of the Dolly
Varden, Salvelinus malma from Nevada. Copeia, 3:207-208.

MOYLE, P.B. 1976. 1Inland fishes of california. University of
california Press. 405 pp- .

RODE, M. 1988. Bull trout, Salvelinus confluentus (Suckley), in
the McCloud River, status and recovery recommendations. Draft

Adnministrative Report. california Department of Fish and
Game, Redding, California. ' :

SHEPARD, B.B., K.L. PRATT and P. GRAHAM. 1984. Life histories of
" westslope cutthroat trout and bull trout in the upper Flathead
River Basin, Montana. Montana Department of Fish, wildlife

and Parks, kalispell, Montana. ' :

- SIMPSON, J.C. and R. ‘L. WALLACE. 1978. Fishes of Idaho.
University Press of Idaho, Moscow, Idaho 237 pp-.

13



. .
.

VT : L

R e

*d°N *a-°N ot / "ID uostod  ¥r
6L6T *a°N / €S ‘AT BUTd M
JusTpRab 62 "A°N "a*N ‘a N €1 / yoTnd 2I00KW A
justpeab xzz *a°N ‘AN *d°"N /-9°0 *AD doep I dM
juatpexb It *G°N ‘d°N *a°N / 0°T *ID dgog WIL 4%
Juatpead %5°'GT. ay ‘a°N vLET / 6'¢ ‘a5 Auusp M
LS6T Uy

poTdues ysty oN 39 qQu 9L6T vL'LS6T / 2°g I qoeg  dM
juatpeadb gt¢ *a°N *a°N *a*N / v°T yoTns 963109 gy
JuaTpead ST *d°*N *d*N ‘d"N v*T / €2 ap 39d0d Spoo a3
op- 4 ZL6T *d*N / L2 *ID Xod aM
jusatpeab gs5°g *a*N *D°N-8L6T ‘a*N g e / "ID umed  JM
: ‘A*N ‘AN *d°N e /ey ‘XD Tred 43
uatpeab 492 *‘d*N *a*N *d*N / €T .gotno Lxa IM
‘N S,'0'N *d°N €'s / TSR co W -I-1-5 (o Ty aM
: ‘a N S,°'0°'N *a°N / L9 R to T £=1=To SR (1)

sI93emMpeay - L ,
u T cmﬁwmum um ad’‘qy SLET 8G6T / v'8 ©-raD oAeq  JaZ

*dox '
sisn ojuocTum % suou *Q°N V26T / §'g "I MOD  dM
jusTpeih &8
sey *Ti §°Z ISMOT *a-N *D°N-Z96T "a°N / 8°v ‘2 aebnop  3d
sIi33espesy IeaN ag "D°N-8L6T PLET / €8  *ID TexI0D  AM
Iapxoq AN .
-QI @2n0qe "Tu T _ q¥ €L6T bL6T o'v /92 *aD jequnyod ML
19210 ut Yooad MIIqy 6961 vL6T €€/ veL "ID Yong 4w
eaxe mopesy ¥4 29671 v96T / z v *ID Ieeg JM
JuaTpeadb %82z *G*N "a‘N *a°N / §'T UuSInO 3suInog  JIM
justpeab L2 - *d'N "a°N ‘A°N / ¥'T UDTnd ezueuog  IM
SLNARNO0D CART TaNa “INI/ dad RYadLs A9
(INTSTHI "XgAdNS *ONIHSIJ (*IR) ~NIWNQ
LNOY¥L TITYD -0 LOETH -HLONAT

T J1dYL

VAVAIN NI SHIYVINAINI YIAIY IOAIEYYL JO RUYWHAS NOILVWHOJINT FLISOdNOD



ST

§
*YUSTISITUMA UTBIUNOK=MW !3N0I3 Mmoqulieyd=qy {3N0oI3 TIng=3d

Juatpeab gL
jusTpeIb LT

mu:wmmumuwﬁuumn
Texnjeu weaxysdn

Axp sem uorjzelxs

‘8uT3y 8UO UeUl IIOW PIHOIYO JT

{3noxy qooad=)g
pSADBIUOCD ON, IO ,3ADLRUCD QNu='D°N

'S
4

—FINEROD

ne3ed ONy="d- N '

+sdeu- odoa ,6T S9SM U0 UMOYS SB SN3IR]IS Iojem pue yjzbusT wesxys ‘2

uw>am 2bpTaaeL NI04 3ISed=Jdd !IIATY 3OpTAIer MI0d IASeM=IM ‘¥ 9bpTrqIer=yr T

o 296T *‘a'N / 6°6 *ID OPITS 4d

¥ *a°N vS6T / 870 *aID TTTUMRS dM

ad S, °O°'N 6L'vL6T 0t / ¢£°s *ID eYAOURS  JAM

ad 0L6T v86T / 0°9 *aD uosuyqod. 43

*a°N ‘a*N vL6T £y / 1D ayeusaTIey UL

Ammm\‘ mmamm “INI/ ¥dd WCTILS 24DY

JINESTIS X3ANNS DNIHSIZ (*IH) - =NIVNA
LNoAL TRAIAD -0¥LoITE SHLONIT :

YAYAIR NI SEI¥YINGINI dEAIY IDQIEUVL IO XYVHHAS

(ponuUTIUOD) * T - HIAYL
ROTIYWIOINI TIISOIWOD



9T

ay T°L Gg X103 3sed 2PTIS CRfet-le (o]
S £°9 ST'0 XI03 3saM TTTuMes - a1qeqoad
Qi 9*'¢ £°G 291D jong etAOUERS : uTe3jIaoun
o | £°L 0°9 XI0J asexm uosutqoy  TeTausjod
"a*N c°'9 £y QI ’‘qI0og 3seM  a)eusaTlley Aoyt TUn
"a*N 9°'6 0'¢ al ‘aaaty sbprqaep uosTOod ATayTTUN
Qg T°L £€°¢g _ XI0d 3ISeM . auTg aTqeqoad
‘d°N T°TT 0°'2 921D uosutqoy qog wTp . TeT3ua3od
, N 8°TT 1] 29ID Moep Auusp TRTIUS30d
g ‘qy €11 Z'S NI1od asopm xoep - _ UMOUY
"N 6°0T S9°'1 X831l IPTIS 3Iodood Spod a1qegoag
=t | $°6 8°'T NI0d 3IsS°OM - Xod - RIdeqoad
‘a*N §'G 8°¢ Y2030 JIAqUNTOD umed A1ayTTUN
‘a'nN €9 8°'T HIXod 3selm T3 aTqeqead
*a°N 0" ¥ £'g a1 ‘xeaty obprgaep . BasIOQd - - RreyTIun
*a'N L'S I 4 HI0J 3S°M : 1397 aTqegoad
39 ‘¥ veg AR y1od 3sed © “aaeg UM
‘d*N ey g°'g 19930 Nong MAOD utejasouf
*d°N 1°'8 8°¢C Axo0d 3sed Iebnod. % (o -Tete B 5 ¢
ay S°¢ £°8 ¥BB8ID Aong Texxod utelasoun
a3 2°2 9°2 gl ‘I9ATY 9bprqaep JaquINToD - AtedTTUn
Mg ‘oqu 6°2 VoL _ ar ‘jaxog asepm : song 81qeqo3d
Ag 1°6 rA NI0d 3SOM Jeag urezIasun
INISTId (%) ("IN SOLVLS
s8310das8 INEIQTED HLONET HEILSAS HOVYNIWYdQ " HYEYLS LOOYL 1108
NMONY HOY@EYA HOVAY
*Z 3TEYL

SEIYOLNIANT LNIYUND LNOHIIM
RILSXS WIAIY FHAIGYVL THEL NIHIIM STHOVIY WVYIULS CILTEYHNI IOO¥EL TIag TYIINILOd



Aaayozey/anoay Moquied Axsyoley Jo/pue PITA ‘USTI23TUM UTBIUNO

L1

*aN033 Yoolq huomoums 1o/pue 3noI3 3vOIYIFIND

YIAIY IOQIgEVYL N¥0od LSYd GNY H¥0d LSIAM IO RYYHHAS

SXJA¥NS ONIHSIIOWLOITI

E‘Mmsauca Kew ystyswed aayulo°T
L-9-0 Zv-9¢ 4 4 ‘ v, }I10J 3sed Ls/8
vT-0 ST X T B YI0J- 3sed y8/0T
v1-0 voT 2 T S ¥IoI 383N 5/8
0L-0 0LE L T L ¥2oJ 3IsaM ‘19/01
8-0 G¢ 1 T 4 Maod-3saM LeL/8
0 0 0 0 9 X104 3s3M L PL/TT
0 0 0 0 L XI0d ISeM GL/6
00T-9-0 9€-12 z (4 L Xx0d. 359M 6L/0T -
L9~62=€~0 STT-901-T¥ €1 € LT Ax0d 3IS9M 68/01
(AITANYS gIIN  QHIOHTION I9/m WERUIS ¥X " OH
HSIZ ERYD 30 et A SELIS FATIWUS SILIS HTIWYS COA el
" NOILISOJHOO hA Z0 *ON 40 °ON I0 *ON XIAdNS
X INFOYHEA
"€ g18YL





